Idiopathic premature ventricular complexes (PVCs) are common arrhythmias, and most of the time ablation of these arrhythmias is satisfactory. However, ablation of PVCs arising from uncommon localizations like the epicardium, the coronary venous system, or the papillary muscle can be challenging. Difficulties in obtaining the ideal ablation point, inadequate heating in the coronary venous system, pericardial fatty tissue, and proximity to the coronary artery are commonly seen problems.
| INTRODUC TI ON
Idiopathic premature ventricular complexes (PVCs) are common arrhythmias, and most of the time ablation of these arrhythmias is satisfactory. However, ablation of PVCs arising from uncommon localizations like the epicardium, the coronary venous system, or the papillary muscle can be challenging. Difficulties in obtaining the ideal ablation point, inadequate heating in the coronary venous system, pericardial fatty tissue, and proximity to the coronary artery are commonly seen problems. 1 The cardiac crux is situated in the poster septal part of the heart where the borders of all the heart's chambers meet. Additionally, the coronary sinus is adjacent to this region and the middle cardiac vein (MCV) lies on it. Data are scarce regarding ablation of ventricular arrhythmias that originate from this part of the heart. In most of the cases published in the literature, cardiac crux-originated PVCs generally required epicardial intervention. We wanted to share our experience of a case of frequent PVCs, which we ablated inside the MCV.
| C A S E REP ORT
A 39-year-old male patient was referred to our clinic due to frequent PVCs. The patient had been presenting symptoms of syncope and palpitation for the past 5 years. Effort dyspnea had been added to his complaints in the previous 2 months. He had 4 ECG morphology of our case showed precordial breaking sign as they described. Additionally, the ECG features of our case were similar to the previously described apical crux-based PVCs ECG. Although the successful ablation site is 2 cm below the (MCV) ostium suggested that the origin of the PVC was the apical crux region, we could not clearly confirm this apical region by visualization of CS and MCV with contrast injection.
Therefore, we could not identify if the origin of the PVCs were basal crux or apical crux. However, our case, if the origin of PVCs is assumed to be the apical crux, is one of the rare cases in the current literature that was successfully ablated inside the MCV.
Although pace mapping failed because of the absence of capture, electrical activity during PVC was early at the successful ablation site. Also, the occurrence of a late potential after sinus rhythm and an early discrete prepotential preceding the PVCs was promising.
Tada et al. demonstrated the co-occurrence of late potential and prepotential could help predict the location of the ablation site in aortic cusp PVCs. 5 Their study revealed that the presence of a late potential after sinus beat in ablation site was more related to the success of the ablation than the presence of a prepotential.
Conversely, Hachiya et al., showed that discrete prepotentials on the RF application site are a strong predictor of successful ablation for aortic cusp PVCs. 6 In this paper, the authors emphasized that as the discrete potential is a tiny electrogram, capture with pacing in the location of discrete potential is difficult, even with highoutput pacing. Additionally, high-output pace mapping causes the capture of a large area and a poor pacing score. Therefore, they suggested that in case of aortic cups PVCs, the occurrence of discrete prepotentials is a better predictor than pace matching for successful ablation. In our case, we also failed to capture pace mapping in the location of discrete prepotential. The occurrence of a delayed potential and an early discrete prepotential together in a PVC originating in the cardiac crux region inside of MCV has not been reported before. These potentials have been shown in aortic cusp PVCs, papillary muscle, and mitral annulus originated
PVCs or VAs and left-sided concealed accessory pathways. 7 There are various opinions in the literature regarding the mechanism of those potentials. One of the hypotheses is that these potentials come from remnant embryonic tissue, which acts as slow conduction properties. This, also named dead-end track, causes arrhythmias with a mechanism of reentrant, and non-reentrant circuits or ectopic focal triggered activities. 7 According to that hypothesis, F I G U R E 2 Electrical activation at the successful ablation site. Late potential is shown by red arrow, discrete prepotential is shown by blue arrow, the absence of late potential after single premature ventricular contraction (PVC) is shown by white arrow, occurrence of late potential after couplet PVCs is shown by yellow arrow these remnant tissues also play a role in accessory pathways (AP)-related tachycardia's. Co-occurrence of AP and PVCs is common and, in some cases, disappearing of PVCs after ablation of AP also supports this idea. Delta wave-like QRS onset during PVC is assumed to be another supportive finding. However, according to this theory, dead-end tract lies from the conduction system passing the endocardial surface of the left ventricular septum, mitral annulus, and aortomitral continuity through to aortic root. Our case differs from this hypothesis in the identification of the cause of cardiac crux localization. Another explanation is that myocardial fibers, independent of the conduction system, which is also an embryonic remnant, could lead to these kinds of potentials. In our case, the occurrence of delayed potentials during sinus beat, and discrete prepotential in front of PVC could be explained with the occurrence of myocardial fiber. Occurrence of potentials after the sinus beat was very late, that finding suggested us aforementioned myocardial fiber could have slow conduction properties and sometimes could lead conduction block. In light of that hypothesis, the absence of delayed potentials after single PVC but not after a pair of PVC could be explained with the existence of a conduction block inside of the myocardial fiber. Also, the disappearing of delayed potentials after ablation supports whole scenario.
In conclusion, in cases of cardiac crux-originated VAs, seeking a late potential and/or an early discrete prepotential at the MCV can help locate the site of ablation, and increase the rate of success.
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